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Remarks 

Applicants and their undersigned representative thank Examiner Walke for the apparent 
indication that Claims 21-1 12 are allowable, since Claims 21-1 12 have not been rejected* and the 
Decision on Petition dated June 7, 2006 lo withdraw the Restriction Requirement was granted. 
A copy of the Decision is attached hereto For the Examiner's convenience. Given that Claims 
21-1 12 have not been examined or rejected, it is expected that any future Office Action rejecting 
any of Claims 21-1 12 will not be made final. 

The present invention relates to a radiation pattcrnablc functional material, comprising: 

a) Nanoparticlcs of an electronically functional substance selected from the group 
consisting of semiconductors and metals; and 

b) A plurality of ligands bound to each of the nanoparticlcs (sec Claim 1 as filed on 
May 19, 2005). 

The ligands contain a photorcactivc group or a group that is reactive with a 
photochemically generated species and that, after first-order photoreaction or reacting with the 
photochcmically generated species, materially changes the solubility characteristics of the 
material in a developer. After irradiation._develoninjg^and_curinp, the present radiation 
patternable_Junct?onal ^material forms a patterned film oF an electronically conducting or 
scmiconducting_material (see Claim 1 as filed on May 19, 2005). The underlined property of 
the material recited in the present Claim 1 distinguishes the claimed material from the materials 
of the cited reference. 

There appears to be a misunderstanding regarding the language of Claim 1 and the 
properties of the material recited therein. It is perfectly permissible under U.S. patent law to 
claim a composition of matter by its properties. 1 To take a simple example, one could, at least in 
theory, claim a material that has a melting point of 250 °C by reciting "a material that, when 


1 Sec, eg., Kayton, "Patent Practice," 8* ed„ Patent Resources Institute, Charlottesville, Virginia (2004), p. 370 
(submitted herewith); an element of a composition may be "defined In terms of an cfTcci produced, or to other words 
in terms of functional language." (Emphasis in original.) 
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heated to a temperature of 250 °C, melts**' To determine whether a material meets this 
limitation, one would simply heat the material to a temperature of 250 °C„ and sec if it melts. 
The USPTO almost certainly issues hundreds, if not thousands, of patents every year containing 
such limitations* 

As a result, Applicant's undersigned representative is somewhat confused by the basis for 
the rejection. For example, there docs not appear to be any misunderstanding with regard to the 
properties or function of the ligands. The ligands contain a photorcactivc group or a group that is 
reactive with a photochemically generated species and that, after first-order photoreaction or 
reacting with tlte photochemically generated species, materially changes tlie solubility 
characteristics of the material in a developer* It appears to be undisputed that these arc physical 
and/or chemical properties and/or functions of the ligands. Either a ligand contains a 
photorcactive group, or it does not A ligand cither contains a group that is reactive with a 
photochemically generated species, or it docs not The group either materially changes the 
solubility characteristics of the material in a developer after (photo)rcaction, or it does not. As a 
result, there can be no reasonable dispute that the ligands, as recited in the present Claim 1, 
include certain chemical and/or physical properties and/or functions that distinguish them from 
ligands that do not contain such chemical and/or physical properties and/or functions. 

Similarly, Claim 1 includes an affirmative limitation as to a properly and/or function of 
the material; that is, after irradiation, developing and curing, the present material forms a 
patterned film of an electronically conducting or semiconducting material Just like the material 
having a melting point of 250 °C. and the present ligand, if a material docs not form a patterned 
film of an electronically conducting or semiconducting material after irradiation, developing and 
curing, then it docs not meet the limitation. 

The Declaration of Dr. Joerg Rockcnbcrgcr filed on May 24, 2006 explains why the cited 
reference (Hanabata ct ah, U.S. Pat No. 6,921,623 [hereinafter "Hanabata et al."]) docs not 
disclose or enable the claimed 1imitation(s). Consequently, the present claims arc patentable 
over the cited reference. 
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The Rejection of Claims 1 -20 under 35 U.S.C. 6 1 02fc) 


The rejection of Claims 1-20 under 35 U.S.C. § 102(e) as being anticipated by Hanabata 
et ah is respectfully traversed. 

Hanabata et ah discloses a photosensitive resin composition comprising an active 
component selected from an active metal alkoxide represented by the formula (1) or a 
polycondensate thereof and a particle represented by the formula (2): 


wherein X (presumably) is a hydrogen, a halogen, an alkoxy group or an alkoxycarbonyl group, ' 
M (presumably) is a metal atom whose valence m is not less than 2, U| (presumably) is a first 
connecting unit, U 2 (presumably) is a second connecting unit and Z (presumably) is a group 
causing a difference in solubility by light exposure, P (presumably) is a fine particle carrier, Y 
(presumably) is a coupling residue, n (presumably) is an integer of not less than 1, ra > n, p 
(presumably) is 0 or 1, t (presumably) is 1 or 2, k (presumably) is an integer of not less than 1, 
and s (presumably) is 0 or 1 (Abstract, 11. 1-16; sec also % 7 of the Declaration of Rockcnbcrgcr 
filed on May 24, 2006). 

As is explained in the Declaration of Rockenbergcr, Hanabata et ah neither discloses nor 
suggests a radiation pattcmabie fttnetionat material that forms a patterned film of an 
electronically conducting or semiconducting material, nor does Hanabata et ah enable one skilled 
in the art to make a radiation pattcmabie functional material comprising nanoparticles of an 
electronically functional substance selected from the group consisting of semiconductors and 
metals (see fflf 5-6 of the Declaration of Rockenbergcr), much less one that forms a patterned 
film of an electronically conducting or semiconducting material after irradiation, developing and 
curing. As a result, Hanabata et ah does not anticipate the present claims. 

To anticipate a claim, a prior publication must contain all Hie essential elements of the 
claim. The prior publication must also be "enabling," meaning that it must place the allegedly 
disclosed subject matter in the possession of the public. Scripps Clinic & Research Foundation 


(1) 
(2) 
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v, Genenteck Inc., 707 F. Supp> 1547, 11 US.P.Q.2d 1187 (Fed. Cir. 1991), citing Akso MK v. 
U.S. International Trade Comm% 808 F.2d 1471, 1479, 1 U.S.P.Q.2D (BNA) 1241 (Fed Cm 
1986), cert denied, 482 U.S. 909, 107 S. Ct 2490, 96 L, Ed. 2d 382 (1987). Since Hanabata ct 
aL do not place the subject matter of the present claims in the possession of the public, Hanabata 
ct aL do not anticipate the present claims. Accordingly, this ground of rejection is unsustainable, 
and should be withdrawn* 

The composition of Hanabata ct aL is intended as a high-resolution photoresist material, 
not as an electronically conducting or semiconducting material. (Sec ]\ 8 of the Declaration of 
Rockenberger). For example, at coL 3, 11. 13-32, Hanabata et aL disclose that the combination of 
an active component and a photosensitive resin composition can form a high resolution pattern 
with high sensitivity when a functional group is introduced into the active component Hanabata 
ct aL further teach that a fine or finely divided particle (an active particle) can become 
hydrophilic by eliminating a hydrophobic leaving group upon light exposure, and the active 
component can be a specific metal alkoxide (an active metal alkoxide) or the polycondensate 
thereof (an active particle formed by polycondensation). Thus, according to Hanabata et a]., 
light exposure can cause a difference in solubility, and the combination of the metal alkoxide or 
a polycondensate thereof, and a photosensitive resin composition, may form a high(er) resolution 
pattern with higher sensitivity because of a reduction of impurity incorporation. This disclosure 
of Hanabata et aL strongly suggests application of the composition disclosed therein as a 
photoresist (See f 9 of the Declaration of Rockenberger), 

The invention of Hanabata ct aL includes a photosensitive resin composition which 
comprises a base resin, a pbotosensitizcr and the active component (col. 5, 1L 45-48; sec also H 
10 of the Declaration of Rockenberger). To form a pattern, the photosensitive composition may 
be applied or coated onto a substrate, the coating layer may be exposed to light, the light-exposed 
layer may be heat-treated, and the heat-treated layer may be developed (coL 5, II. 54-58 of 
Hanabata et aL and U 10 of the Declaration of Rockenbergcr). 

The active component (or ingredient) in the invention of Hanabata et aL is used (or 
usable) in combination with a photosensi lister which constitutes a photosensitive resin 

Page 5 of 15 


PAGE 7/23 * RCVD AT 1 2/22/2006 7:41:10 PM [Eastern Standard Time] * SVR:USPTO-EFXRM/22 1 DNIS:2738300 * CSID: 5594326872 1 DURATION (mm-ss):0M8 


DEC-E2-E006(FRI) IT: dd R. FORTNEy LRU OFFICE 


(FRX)559a3268T2 


P. 008/0B3 


Atty. Docket No. KOV-012 
Serial No: 10/749,876 

composition, and has a unit for causing a difference in solubility owing to at least light exposure 
(coL 6, 1L 27-3 1). The active component comprises at least one member selected from the group 
consisting of the active metal alkoxidc represented by the formula (1) above or the 
polycondensate thereof, and the particle represented by the formula (2) above (coL 6, U. 31-35 of 
Hanabata ct aL and ^ 1 1 of the Declaration of Rockcnberger). 

Although many possible metals are contemplated, Hanabata ct al. teach that the metal 
atom M may be aluminum, titanium, zirconium or silicon, and is usually silicon (coL 4, IK 33-34; 
emphasis added). This list of metals for metal atom M is consistent with the teachings of 
Hanabata ct al. relating to the prior photoresist approach(cs) discussed at col. 1 , U. 21-47 and coL 
2, II. 5-7, Thus, the photosensitive composition Hanabata et al. forms a pattcrnablc resist 
material, rather than a patterned electronically conducting or semiconducting material (see H 12 
of the Declaration of Rockcnberger). Therefore, Hanabata et aL does not disclose a radiation 
patternable functional material comprising nanoparticlcs of an electronically functional 
substance selected from the group consisting of semiconductors and metals, having ligands 
bound thereto that can change the solubility characteristics of the material in a developer and 
titat forms a patterned film of an electronically conducting or semiconducting material (sec % 
13 of the Declaration of Rockenberger). 

Furthermore, when their composition contains a particle or polycondensate, Hanabata ct 
aL do not enable one to make a patternable material comprising semiconductor and/or metal 
nanoparticles having ligands bound thereto that can change the solubility characteristics of the 
material in a developer and that, after irradiation, developing and curing, can form a patterned 
film of an electronically conducting or semiconducting material. (See ^ 14 of the Declaration of 
Rockenberger.) 

Regarding the polycondensate, the polycondensate of Hanabata et al. may be a 
polycondensate of the active metal alkoxide represented by the formula (I) alone (singly) or a 
polycondensate (copolycondensate) of the active metal alkoxide represented by the formula (1) 
and a metal alkoxide represented by the following formula (5): 

(X) m ^M-(R s ) w . a (5) 
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wherein R 5 represents a hydrogen atom or an alkyl group, and X M, m and n have the same 
meanings as described in paragraph 7 above (col 4, L 65-coL 5, 1. 8 of Hanabata et al>)> although 
it is not clear how the compound of formula (5) can he a metal alkoxide when X is hydrogen, a 
halogen, or an alkoxycarbonyl group. In one embodiment, the polycondensate of Hanabatn ct al. 
is an active particle formed by polycondensation (col. 3, 1L 23-26). (Also sec U 15 of the 
Declaration of RockenbergerO 

Consistent with the disclosure described in the paragraph above, Hanabala et al, teach 
that an active component (especially an active particle) may comprise a polycondensate of the 
above-mentioned active metal alkoxide. Such an active component may be an active particle in 
the form of a particulate (particulate matter), or a liquid or solid oligomer. The active component 
[or, presumably] the polycondensate of the active component can be obtained by polycondensing 
the active metal alkoxidc by a conventional sol-gel method to form of a polymer or a sol (col. 14, 
II. 44-53). (Also sec ^ 16 of the Declaration of RockenbergerO 

As is known in the art, polycondensation (or polymerization) of metal alkoxidea by the 
sol-aeLmethod leads to formation of metaLoxidca. and not the corresponding metal (sec f 14 of 
the Declaration of Rockenberger), Therefore, any material, compound or composition based on 
the polycondensate of Hanabaia et al does not and cannot form a patterned film of an 
electronically conducting or semiconducting material after irradiation, developing and curing. 
(See T| 17 of the Declaration of Rockenberger.) 

Regarding the particles, I-Ianabata et al. teach that the particle P (see formula (2) in 
paragraph 7 above) may be an organic fine particle carrier or an inorganic fine particle carrier 
(e.g., siltcasol; see, e.g„ col. 3, U. 51-56; col. 5, U. 17-19; and col. 17, 1. 51 -col. 18, U 14). 
However, the organic fine particle carriers listed by Hanabala ct al. at col. 17, 11. 51-61 
(styrenic resins, [mcthjacrylic resins, a silicone resin, thermosetting resins such as polyamidc 
resins, a crosslinkcd mclamine resin and a crossUnkcd guanamine resin) do not and cannot form 
a patterned film of an electronically conducting or semiconducting material after irradiation, 
developing and curing. (See 1 1 8 of the Declaration of Rockenberger.) 
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In the passage at col. 18, 11 1-14, Hanabata et al. disclose a number of- inorganic fine 
particle carriers, including a metal alone (simple or single metal; e*g., gold, silver, copper, 
platinum, aluminum), an inorganic oxide (eg., silica [e*g., silica sol such as colloidal silica, 
aerogels, glass], alumina, titania, zirconia, zinc oxide, copper o*ide,.lead oxide, yttrium oxide, 
tin oxide, indium oxide, magnesium oxide), an inorganic carbonate (e,g«, calcium carbonate and 
magnesium carbonate), an inorganic sulfate (e.g., barium sulfate and calcium sulfate), a 
phosphate (c*g., calcium phosphate and magnesium phosphate), and the like, which include sols 
and gels prepared by, for example, a sol-gel method, and which can be used cither singly or in 
combination* Thus, out of the five generic Inorganic fine particle carrier types (not including 
the sols and gels), all but one are clearly expected to form an electrical insulator after 
functionalization (i.e., formation of the compound of formula (2) from the particle), irradiation, 
developing and curing. (See 1 1 9 of the Declaration of Rockenberger.) 

In the one remaining example of a particle (a metal alone), Hanabata et aL do not 
enable one to form a patterned film of an electronically conducting or semiconducting 
material after irradiation, developing and curing of a composition including a compound having 
a metal particle. This is because Hanabata ct aL discloses and enables formation of an insulator 
film or a somewhat random distribution of particles (which may or may not have properties of a 
metal) embedded m_an_insulator_matrix, rather than a patterned film of an electronically 
conducting or semiconducting material. (See f 20 of the Declaration of Rockenbergcr.) 

For example, to form the particles of formula (2) above, Hanabata et aL enable use of 
only particles (be they organic or inorganic) having hydroxide (or a combination of hydroxide 
and oxide) groups on the surface for" linking to a coupling agent residue Y. Hanabata ct at. teach 
that a hydrophilic group is introduced into an inorganic fine particle through both a coupling 
agent and a connecting unit (col- 16, 11. 63-65). Each component may be bonded by reacting a 
connecting unit U having two hydroxyl groups with a coupling agent Y having an isocyanate 
group (e.g., a sttane coupling agent) to form a compound having a free hydroxyl group and a 
coupling group (an alkoxy group or a halogen atom), wherein the coupling agent is bonded to 
one of hydroxyl groups of the unit; protecting the free hydroxyl group by a protective group such 
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as l-BOC group; and then reacting an inorganic fine particle carrier (eg:, silicosol, etc.) with the 
coupling group (the alkoxy group or the halogen atom; sec coL 16, L 65-col. 17, 1. 9). Other 
processes may be employed, but they also appear to bind the hydrophilic group-containing 
compound with the particle via the alkoxy group or halogen atom site in the coupling agent (see, 
e.g., col. 17, U. 10-30 of Hanabata et at.)- Thus, Hanabata ct aL teach that an alkoxy group or 
halogen atom in the coupling agent is required for introducing the hydrophilic group (I.e., the 
group giving the composition its photosensitive properties; sec, eg., coL 3, 1. 66-col. 4, 1. 1 7) into 
a fine panicle (be it an inorganic particle or another type of particle). (See also % 21 of the 
Declaration of Rockenbcrgcr.) 

Specifically with regard to the inorganic particle, Hanabata ct aL disclose examples or 
coupling agents (corresponding to a residue Y in formula (2) above) including an organic metal 
compound containing an alkaline earth metal, a transition metal, a rare earth metal, or a metal 
element of the Groups 3 to S and 13 to 15 of the Periodic Table of Elements, especially a metal 
element of the Groups 4, 13 and 14 of the Periodic Table of Elements, for example, aluminum, 
titanium, zirconium, and silicon. Among the organic metal compounds, a titanium coupling 
agent and a silane coupling agent (especially the silane coupling agent) are preferred (col. 18, 1. 
41-51). (See K 22 of the Declaration of Rockcnbcrgcr.) 

The silane coupling agent includes the coupling agents represented by the formula (4): 

(R^SiCD)^ (4) 

The reactive group D corresponding to the fine particle carrier of the coupling agent (4) is 
usually a halogen atom (bromine atom, chlorine atom, etc.), or a hydrolytic condensable group 
such as an alkoxy group (eg., a Cm alkoxy group such as mcthoxy group and ethoxy group; see 
col 18, 11. 52-59 of Hanabata et aL). As is known in the art, many metal bolides such as TiClj 
and SiCLj arc reactive towards oxygen-conujining compounds (see, eg., Cotton et al., "Advanced 
Inorganic Chemistry," John Wiley & Sons, New York (1999), pp. 271-272, 283-285, 472-474, 
and 558-559, attached to the response filed May 24, 2006), and the hydrolytic condensable 
groups of Hanabata et al. result in the formation of metal-oxygcn-silicon bonds, typically from a 

Page 9 of 15 


PAGE 11/23 * RCVD AT 12/22/2006 7:41:10 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/22* DN!S:2738300 » CSID:5694326872 » DURATION (mm-ss):0748 


DEC-Ee-2005(FR]) 17:46 fl. FORTNEy LRU OFFICE 


(FflX)559fl326872 


P. 012/023 


Atty. Docket No. KOV-0 12 
Serial No: 10/749,876 

* 

hydroxy group on the metal Thus, the silane coupling agents disclosed by Hanabata ct aL arc 
known to be reactive with the oxygen-containing species, such as oxo or hydroxy groups (which 
arc bound directly to a metal; i.e., metal oxides and/or hydroxides; sec 23-24 of the 
Declarati on of Rockcnbcrger). 

On the other hand, the silane coupling agents disclosed by Hanabata et aL are not 
expected to react with metal or semiconductor particles not having oxygen-containing species 
on the surface (at least not in any manner that would result in formation of a compound of the 
formula (2) above; see % 25 of the Declaration of Rockcnberger). For example, of the five (5) 
metals disclosed by Hanabata ct aL at coL 18, 11. 1-3, three (3) are generally considered not to 
form significant amounts of oxide on corresponding particle surfaces (i.e., gold, silver and 
platinum; see f 26 of the Declaration of Rockcnberger). Based on the disclosures of Hanabata ct 
aL discussed in the Declaration of Rockenberger, Hanabata et aL do not enable coupling of a 
coupling agent to metal particles that do not form oxide surfaces. Instead, and as an example of 
why such a coupling reaction as taught by Hanabata ct aL would fail, an attempt to couple the 
silane coupling agent to such metal particles under state of the art coupling conditions would be 
likely to crosslink the silane coupling agent, rather than couple it to the metal nanoparticle. 
Thus, if the "metal alone" particle of Hanabata ct aL is capable of coupling with the silane 
coupling agent in the manner disclosed therein, tiie u metat alone" particle of Hanabata et aL 
must be one that contains a sufficiently large number of hydroxide and/or oxide groups on its 
Surface to enable the coupling reaction to occur to an extent enabling isolation of the coupling 
reaction product However, the silane cross-linking reaction consumes twice as much coupling 
agent as the coupling reaction, and is reasonably expected to have a faster reaction rate than the 
coupling reaction, so one would not expect a reaction between particles of gold, silver or 
platinum alone and the silane coupling agent of formula (4) above to result in an amount of 
coupling reaction product that can be reasonably isolated As a result, and consistent with the 
remainder of their disclosure, Hanabata et aL does not enable formation of particles of the 
formula (2) f where P is a particle of gold, silver or platinum alone. (See % 26 of the 
Declaration of Rockenberger.) 
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The remaining metals disclosed by Hanabata ct aL at col. 18, 11. 1-3 (copper and 
aluminum) readily form oxide surfaces (e.g., on exposure to air, oxygen or other oxygen- 
containing oxidant such as hydrogen peroxide). As a result, copper or aluminum metal particles 
as disclosed by Hanabata ct al. would be expected to have a sufficiently large number of oxide 
and/or hydroxide groups on their surfaces to couple to the silanc coupling agent in the manner 
disclosed and taught by Hanabata et al. and provide an amount of coupling reaction product that 
can be reasonably isolated. Such a large number of oxide and/or hydroxide groups on the 
surface of a copper or aluminum particle would effectively prevent formation of patterned film 
of an electronically conducting or semiconducting material^ after irradiation, developing and 
curing, particularly after functionalization with the coupling agents, Ut/lk connecting units and 
light-sensitive Z functional groups (sec formula (2) above and the discussion of cross-linking vs. 
coupling reactions in Tfl 26-27 of the Declaration of Rockcnbcrger). 

Once funcdonalizcd in the manner taught by Hanabata ct aL, the composition of 
Hanabata et al forms an Insulator film or a distribution of particles embedded in an insulator 
matrix* rather than a patterned film of an electronically conducting or semiconducting material. 
For example, the active (or photoactive) component of Hanabata ct al. (Le., the active metal 
alkoxide, its polycondensate, and/or an active panicle represented by the formulas (1) and (2)) is 
advantageously used (usable) in combination with a photosensitive resin composition (col. 20, 11. 
60-67; emphasis added). The photosensitive resin (or resist) composition of Hanabata et al. may 
comprise a photosensitizcr and the above-mentioned active component, but usually it comprises 
a base resin (an oligomer or a polymer), a photosensitizcr and the above-mentioned active 
component (col. 21, 11. 50-55). Of the resins listed from col. 21. 1 56 through col 25, /. 43, none 
are known to result in formation of a patterned film of an electronically conducting or 
semiconducting material Instead, these resins are generally known Xoform an insulator film 
(or in the case where particles arc present, a distribution of particles embedded in an insulator 
matrix) after irradiation, developing and curing (see f 28 of the Declaration of Rockenberger). 

For example, Hanabata et al. teach that the amount of the active component in their 
photosensitive resin composition can be from about 0.01 to 1000 parts by weight, on a solid 
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matter basis, relative to 100 parts by weight of the base resin. The amount of active component 
is usually fiom about 5 to 1000 parts by weight, preferably about 10 to 500 pans by weight and 
more preferably about 10 to 300 parts by weight, especially about 10 to 100 parts by weight, 
relative to 100 ports by weight of the base resin on a solid matter basis. (Col 27, 11, 14-23 of 
Hanabata et al.) As a result, when the photosensitive resin composition of Hanabata et al. further 
includes a base resin, the photosensitive resin composition of Hanabata et al. forms an insulator 
film or (in the case where particles are present) a distribution of particles embedded in an 
insulator matrix, after irradiation, developing and curing (sec H 29 of the Declaration of 
Rockcnbergcr). 

The photosensitive resin composition of Hanabata et al. can be prepared in accordance 
with a conventional method, for example, by mixing a photosensitive resin [a base resin and a 
photosensitizcr] and an active component The photosensitive resin composition usually 
contains a solvent (e.g^ the solvents exemplified in the section of the active metal alkoxide). 
(Col. 27, II. - 33-45 of Hanabata ct aL, and % 30 of the Declaration of Rockenberger). The 
photosensitive layer of Hanabata ct al. can be formed by applying (spreading or coating) the 
above-described photosensitive resin composition to a substrate (a base material; see col. 27, 11. 
47-49 of Hanabata et alO, and patterns can be carried out by a conventional lithography 
technique (i.e., a combination of exposure, development and etching; sec col. 28, 11, 52-54 of 
Hanabata et al.), Hanabata et aL also teach that their coated film may be subjected to heat- or 
cure-treatment at a suitable temperature in an appropriate step from application of the 
photosensitive resin composition to development If necessary, for example, after development, 
the coated film of Hanabata ct al. may be subjected to heat-treatment (col. 29, IL 61-67 of 
Hanabata ct al.)> but no particular temperature, temperature range or temperature effective to 
provide a desired result is disclosed Thus, when the photosensitive resin composition of 
Hanabata et al. includes a base resin, it is expected to form an insulator film or (in the case where 
particles are present) a distribution of particles embedded in an insulator matrix, after irradiation, 
developing and curing (sec H 31 of the Declaration of Rockenberger). 


Page 12 of 15 


PAGE 14/23 1 RCVD AT 12122/2008 7:41:10 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/22 1 DNIS:2738300 ' CSID:5594326872 1 DURATION (mm-ss):0748 


0EC-E2-E006(FRI) 17:47 H. FORTNEy LRU OFFICE 


(FRX)559a3Z687E 


P. 01 


Atty, Docket No. KOV-012 
Serial No: 10/749,876 

However, even if the active component (i.c., compound^] of the formulas CD and (2) 
above) is used without a base resin as the photosensitive resin composition (although Hanabata 
et al, docs not disclose any examples of such a composition), those particles P disclosed by 
Hanabata ct aL that are capable of coupling to the coupling agent in a manner enabling 
reasonable isolation of a compound of the formula (2) would be expected to form a distribution 
of particles embedded in an insulator matrix, after irradiation, developing and curing. The 
particles of formula (2) capable of being made in an amount ttxat can be reasonably isolated 
would not be capable of forming a patterned film of an electronically conducting or 
semiconducting material after irradiation, developing and curing (see U 32 of the Declaration 
of Rockenberger). 

Consequently, all of the particles (organic, inorganic or metal) disclosed by Hanabata ct 
al, form oxides or other_clectrical insulators after fonctionali^rion with the coupling agent, 
i rradiation^ developing and_curing flf 33 of the Declaration of Rockenberger), Hanabata ct al. 
disclose no reaction, technique or special set of conditions under which their silane coupling 
agent(s) are capable of forming a particle having photosensitive Uganda bound thereto that is 
capable of forms a patterned film of an electronically conducting or semiconducting material 
after irradiation, developing and curing flf 33 of the Declaration of Rockenberger). 

As an alternative to the silane coupling agent, the organic metal compounds of Hanabata 
et al. containing, as the metal M, aluminum, titanium or zirconium, may be exemplified by the 
organic metal compounds corresponding to the silane coupling agents (col. 1 9, 11. 3-7). Thus, the 
possibility of metals other than silicon in the coupling agent of Hanabata et al. does not enable 
formation of a radiation pattemable functional material comprising nanoparticles of an 
electronically functional substance selected from the group consisting of semiconductors and 
metals, and a plurality of ligands bound to each of the nanoparticles, that forms a patterned film 
of an electronically conducting or semiconducting material after irradiation, developing and 
curing (sec 1( 34 of the Declaration of Rockenberger). 

Therefore, Hanabata et aL does not enable one skilled in the art to make a radiation 
pattern able functional material comprising nanoparticles of an electronically functional 
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substance selected from the group consisting of semiconductors and metals, having ligands 
bound thereto that con change the solubility characteristics of the material in a developer and 
that forms a patterned film of an electronically conducting or semiconducting material fl[ 35 
. of the Declaration of Rockenbcrgcr). 

However, the present application is unquestionably enabling- The present specification is 
replete with examples of compositions that form a patterned film of an electronically conducting 
material after irradiation, developing and curing (see, e.g., Examples 1-5 oa pp. 46-55 of the 
specification and the photographs of actual patterned films shown in FIGS. 2-5B). Exemplary 
semiconductor nanoparticlcs are described in paragraph [0022] of the specification, and the 
method of forming the material (including those containing semiconductor nanoparticles) 
described in paragraphs [0029]-[00311 and [U044H0060] of the specification docs not appear to 
be in question. In addition, there docs not appear to be any question about the process for 
irradiating, developing and curing the material as described in paragraphs [0079H0083], [0086]- 
[00871, [OO89H0092] and [0097] of the specification. Thus, one skilled in the art can readily 
determine whether or not a material meets the properties recited in the present claims, without 
undue experimentation. 

Simply put, the claimed photopattcrnablc material has the property and/or function of 
forming a patterned film of an electronically conducting or semiconducting material after 
irradiation, developing and curing, and the materials disclosed by Hanabata ct ah do not and 
cannot Consequently, this ground of rejection is unsustainable, and should be withdrawn. 

Conclusions 

In view of the above remarks, all bases for objection and rejection are overcome, and the 
application is in condition for allowance. Early notice to that effect is earnestly requested. 
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If it is deemed helpful or beneficial to the efficient prosecution of the present application, 
the Examiner is invited to contact Applicant's undersigned representative by telephone. 

Respectfully submitted, 

Andrew D. Fortncy, Ph.D. 
Reg. No. 34,600 

401 W. Fallbrook Avenue, Suite 204 
Fresno, California 9371 1 
(559)432-6847 


Page 15 of 15 

PAGE 17/23 » RCVD AT 12/22/2008 7:41 :10 PM [Eastern Standard Time] k SVR:USPTO-EFXRF-1/22 * DNIS:2738300 * CSID:5594326872 * DURATION (mm-ss):0748 


0EC-22-2006(FRl) 17=49 fl. FORTNEy LRU OFFICE 


(FflX)559a326872 


P. OE 1/023 


PATENT PRACTICE 


Irving' Kayton 

Professor of Law, Emeritus 
George Mason University School of Law 


i 

EIGHTH EDITION 
Release No. 1(2005) 


PATENT RESOURCES INSTITUTE, INC. 

Charlottesville, Virginia 


Puuml Rooourcra Tnitftutn. Inc. ICl^ith Kdittau 2004 


PAGE 21(23 * RCVD AT 12/22/2008 7:41:10 PM [Eastern Standard Tune] * SVR:USPTO-EFXRF-1/22 * DNIS:2738300 * CSID:5594326872 * DURATION (mm-ss):0748 


0EC-22-Z0Q6(FRI) 1 7: d9 fl. FORTNEy LRU OFFICE 


(FflX)559d32687E 


P. OEE/023 


© 1976, 1977, 1979, 1983, 1985, 1989, 1992, 1993, 
1994, 1995, Patent Resources Institute, lac. 

© 1997 for Release No. 1, 6th Ed, Patent Resources Institute, Inc. 

© 1998 for Release No. 2 and Release No. 3, 6th Ed., 
Patent Resources Institute, Inc. 

<£> 2001 for 7th Ed, Patent Resources Institute, Inc. 

© 2004 for 8th Ed, Patent Resources Institute, Inc. 

© 2005 for Release No. 1, 8th E A 3 Patent Resources Institute, Inc. 

( 

All Rights Reserved 
Printed in the United States of America 


Paunt Bowmrcw Institute Ttic Eighth. Ihtttfca. 3004 (, 


PAGE 22/23 * RCVD AT 12/22/2006 7:41:10 PM [Eastern Standard rune] ' SVR:USPTO-EFXRF-1/22« DNIS:2738300 ' CSID:5594326872 1 DURATION (mm-ss):0748 


DEC-E2-EQ06(FRI) 17:49 A. FORTNEy LflU OFFICE ( FflX )559d3E687a 


P. 0E3/0E3 


3-70 CLAIM DRAFTING AND PEACTICE 

(c) an alkaline pH-modifying substance in an 
amount sufficient to adjust the pH to a value between 
about 4 and 5.5, 

The preamble of the foregoing claim could have simply stated "a 
composition of matter" or alternatively "a composition of matter 
suitable as a zinc dedaroplntjjig solution." Either would have been 
equally correct and appropriate. If a composition of matter falling 
within the claim definition is known in the prior art, the claim would 
be anticipated irrespective of the preamble employed, and the 
applicant's recourse would be to claim the process of using the 
composition for a new use. 

AIL of the elements of the composition are related to one another 
in the sense that they are all contained in the recited aqueous solution. 
Elements (a) and (b) are recited as being present in a specific Arptw^ 
whereas the amount of element (c) is defined in terms of an effect 
produced, or in other words in terms of functional language. This sort 
of limitation is proper, and is often utilized in composition of matter 
claims where it is not possible to definitively recite a particular 
numerical concentration range or the like for an element. For this 
reason it is a valuable tool for the drafter of composition of matter 

Claims. Tn thin fnafcannA fhft nm mm* in »>m* aivFKrnrmf f n acjjUBt the J* 1 * 

to a value between 4 and 5*5. It is therefore necessary to recite in the 
claim not just "a sufficient amount" of the agent, but also the necessary 
effect to be produced by the agent 

Furthermore, element (c) itself of the claimed combination is 
defined in terms of quasi-functional language. The definition "alkaline 
pH modifying substance 11 defines the element in terms of its function 
rather than in terms of its chemical composition or structure. This too 
is a very helpful tool for the claim drafter in writing claims of a scope 
sufficient to provide adequate protection for an invention. However, it 
is permissible to use such a functional definition in chemical-type 
claims only when the stated function is predictable for a known class 
of materials or where materials having this function can be readily 
ascertained without ,, undue experimentation- 11 
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